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TECHNIQUES TO PREVENT LEAKAGE OF FLUORESCING 
SIGNALS THROUGH PRINT MEDIA OR INDICIA TAPE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is related to application serial number 

entitled TAPE INDICIA ON CLEAR FILM MEDIA, filed 



attorney docket 10981605-1, and to application serial number 09/328,543, 
med June 9, 1999, entitled SYSTEM AND METHOD FOR CONTROLLING 
AN IMAGE TRANSFER DEVICE, the entire contents of which applications 
are incorporated herem by this reference. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to print media, and more particularly to techniques 
for marking media with fluorescent indicia readable by an Inkjet printer, copier, 
facsimile machine, large format printer or other printing mechanism. 

BACKGROUND OF THE INVENTION 



Fluorescing compounds are a class of dyes that are rapidly finding their 
way into ink formulation and many other commercial applications. One feature 
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of these compounds in ink systems (or other systems) is their ability to convey 
information by fluorescing at the region of the electromagnetic spectrum between 
200 and 1 100 nanometers. The ink with a low concentration of dye, when printed, 
is invisible to normal vision. It is used to mark paper (and other media) with 
5 indicia containing information. Upon exposure to the radiation of a specific 

wavelength, the dye component of the ink fluoresces at some specific, higher 
wavelength. The emitting radiation can be interpreted by appropriate detection 
where the resulting signals reveal coded information. 

FIG. 1 is a diagrammatic, not to scale view showing a fluorescing ink 

10 forming an indicia 12 on a sheet of paper or other print medium 10. 

An illumination light source 14 directs the excitation radiation 16 onto the ink 
indicia 12. The ink emits fluorescent radiation 18 in response to the excitation, 
which is detected by the detector 20. 

Exemplary inks are described in co-pending application entitled 

15 LIGHT SENSITIVE INVISIBLE INK COMPOSITIONS AND METHODS FOR 

USING THE SAME, application serial number 09/181,581, filed October 28, 
1998, the entke contents of which are incorporated herein by this reference. 
Exemplary systems for reading fluorescing ink indicia are described in co- 
pending application serial number 09/181,589, filed October 28, 1998, entitled 

20 INTEGRATED PRINTING/SCANNING SYSTEM USING INVISIBLE INK 

FOR DOCUMENT TRACKING. 

It can be desirable to mark both sides of a sheet media with indicia. 
jFor example, marking both sides of a single sheet of media is useftil on special 
ink jet media to determine media type, side to print on, media size, media 

25 orientation in the printer and other information. Such a print media indicia 

marking technique is described in above-referenced co-pending application 
TAPE INDICIA ON CLEAR FILM MEDIA. This application describes machine 
l eadable indicia formed on a tape applied to the leading edge or other locations 
of a clear or transparent print medium. In one example, indicia are placed on 

30 both sides of the tape. 
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When both sides of a sheet of media or an indicia-bearing tape as 
described in the above-referenced co-pending application are printed with 
fluorescing inks, reading from one side of the sheet can interfere with reading 
from the other side of the sheet. This occurs when the fluorescent radiation 
5 leaks through the sheet or tape from ink printed on the back of the sheet or tape. 

This is illustrated in FIG. 2, which shows respective indicia 12A and 12B applied 
on opposite sides of the sheet 10, emitting respective fluorescent radiation ISA 
and 18B which is detected by the detector 20. Since different information can be 
coded on each side of the sheet 10, the detector will receive scrambled 

10 information and thus there will be confusion during the decodmg process. 

The leakage of emitting fluorescing radiation through a print medium or 
indicia-bearing tape changes the signal to noise ratio, which in turn requires more 
mk or ink containing more dye. This increases the visibility of marks and the cost 
of ink. Using a more sensitive detector also increases the cost of the detection 

15 system. 

It would be advantageous to prevent this kind of leakage. A fiirfher 
advantage would be to provide a coding system in which an indicia-bearing tape 
applied to a transparent medium such as an overhead transparency has indicia 
readable from each side without interference from the indicia on the other side. 

20 

It would also be an advantage to provide a means of placing indicia which 
can be read from a simple, inexpensive detector. 

SUMMARY OF THE INVENTION 

25 

A substrate structure encoded with information bearing indicia is 
<lescribed, and includes a substrate having a first surface and a second surface. 
Formed on the first surface is a first information bearing indicia defined by a 
fluorescent material. A second information bearing indicia is defined by a 
30 fluorescent material positioned adjacent to the second surface, the second indicia 
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and the first indicia in an overlapping relationship. In accordance with an aspect 
of the invention, the substrate structure further includes means for preventing 
interference between the first indicia and the second indicia during a detection 
process. 

5 In a first embodiment, the interference preventuig means includes 

reflective or absorptive coatings formed on the first and/or second surfaces of the 
substrate, the first and second information bearing indicia positioned on the 
respective reflective coatings, the coatings reflecting and/or absorbing the 
excitation energy as well as the fluorescing energy. 
10 In another embodiment, the interference preventing means includes a thin 

metal foil layer positioned between the first indicia and the second indicia. 

In a further exemplary embodiment, the interference preventing means 
includes a black background disposed between the first and second indicia. 

15 BRIEF DESCRIPTION OF THE DRAWING 

These and other features and advantages of the present invention will 
become more apparent from the following detailed description of an exemplary 
embodiment thereof, as illustrated in the accompanying drawings, in which: 
20 FIG. 1 is a diagrammatic view showing a fluorescing ink forming an indicia 

on a print medium or indicia tape, with an illumination light source directing 
excitation radiation onto the ink indicia, and a detector for detecting radiation 
fluorescing from the ink. 

FIG. 2 shows respective indicia applied on opposite sides of a print 
25 imedium or indicia tape, emitting respective fluorescent radiation which are 
detected by the detector. 

FIG. 3 is a diagrammatic side view of a print medium with indicia on both 
sides thereof, and employing a first embodiment of a radiation blocking technique 
in accordance with the invention. 
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FIG. 4 is a diagrammatic side view of a print medium, wherein reflective 
(or absorptive) radiation blocking agents have been added to the paper during 
manufacturing. 

FIG. 5 is a diagrammatic side view of a print medium in accordance with 
5 another embodiment of the invention, wherein a thin layer of a metal foil is sand- 

wiched between two layers of paper or film, and respective indicia are formed on 
the paper or film layers. 

FIG. 6 is a diagrammatic side view illustrating another embodiment of the 
invention, wherein a sheet of a print medium is laminated on both sides with 
10 black ink, paint or carbon to provide a black background to prevent leakage of 

radiation. 

FIG. 7 illustrates an embodiment wherein a thin layer of a black 
background material is sandwiched between two layers of paper, and indicia are 
placed on the top layer and bottom layer. 
15 FIG. 8 is a top view illustrating a sheet of transparent film print medium 

baving applied to a leading edge a strip of indicia-bearing tape. 

FIG. 9 is a simplified block diagram of a printer system with a sensor 
capable of reading the indicia and with indicia interpreting logic capable of inter- 
preting the indicia and controlling printer operations. 
20 FIG. 10 is a schematic frontal view of a printer employing roll media, 

which printer is adapted to employ the invention hereof. 

FIG. 11 is a perspective view of a roll of transparent film media for use 
with the printer of FIG. 10, which bears an indicia-bearing opaque tape in 
accordance with the invention. 

25 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Several exemplary techniques in accordance with the invention are 
described to prevent leakage of fluorescing signals of fluorescing dyes through a 
30 print or tape medium. FIGS. 3-7 illustrate techniques for preventing leakage 
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through indicia-bearing tape materials, such as, for example, paper, polyester, 
polyethylene, polystyrene, which are then applied to a print medium, as illustrated 
in the referenced application, entitled TAPE INDICIA ON CLEAR FILM 
MEDIA. A first technique is to coat one or both sides of the tape with reflective 
5 or absorptive material(s). A second technique is to sandwich some reflective 

(or absorptive) material(s) between two layers of the tape to form a composite 
tape structure. A third exemplary technique is to place a black background under 
the indicia or between the first and second indicia. These exemplary techniques 
are now described in further detail. 

10 One way to prevent radiation leakage is to coat one (or both) sides of the 

tape with some coating mixture that contains reflective or absorptive material(s), 
e.g., a white ink or coating mixture containing reflective material such as. 
Titanium (IV) Oxide (Ti02), Zinc Oxide (ZnO), Zirconium (IV) Oxide (Zr02), 
aluminum oxide (A103), aluminum oxide hydroxide (AIO(OH)), aluminum 

15 trihydroxide (Al(OH)3), etc. Because of the reflective and/or absorptive nature 

of these materials, the fluorescing radiation is blocked and prevented from 
leakage. A typical coating mixture could be any combination of pigments 
(Alumina, Silica, etc.) and binders (polyvinyl alcohols, polyvinyl acetates, etc.), 
cellulosics materials (hydroxypropyl methyl cellulose, hydroxyethyl cellulose, etc.). 

20 An exemplary embodiment is illustrated in FIG. 3, wherein an indicia- 

bearing tape structure 50 includes a tape 50 has an upper surface 52A and a 
lower surface 52B. In an exemplary embodiment, the tape has a width of .5 cm 
to about .9 cm, although this dimension can vary depending on the application. 
A first reflective (or absorptive) layer 54 is placed on surface 52A. A second 

25 ireflective (or absorptive) layer 56 is placed on surface 52B. The layers 54 and 56 

can comprise white ink (or coating mixture) that contains any or any combination 
of the above referenced reflective or absorptive material. The reflective 
(or absorptive) layers are formed with sufficient thickness to either scatter 
radiation back toward the detector or absorb the radiation. The indicia 58 and 

30 (50 are placed on layers 54 and 56 respectively. 
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In an exemplary embodiment, the tape structure 50 is applied to a leading 
edge of a sheet of print medium, such as a transparent polyester sheet, and the 
indicia provide data regarding characteristics of the print medium. For example, 
the tape structure can be applied to the sheet by an adhesive layer. The reflective 
5 (or absorptive) coating layers block the leakage of fluorescing radiation through 

the tape when indicia are radiated by a light source as shown in FIG. 1. 

The reflective (or absorptive) radiation blocking agents of the embodiment 
of FIG. 3 could alternatively be added to the tape during manufacturing, instead 
of or in addition to layers formed on the sheet. Such an embodiment is shown 

10 in FIG. 4, illustrating a tape structure 70 wherein the blocking agents 74 are 

added to the tape 72, and then the indicia 76 and 78 are placed on the top and 
the bottom of the tape 70. 

Another embodiment for preventing radiation leakage through an indicia- 
bearing tape is illustrated in FIG. 5. Here, the structure 80 includes a thin 

15 (sufficient to provide a resistance of 1 ohm per square or sufficiently thick to 

scatter radiation) layer 82 of a metal (foil) such as aluminum sandwiched between 
two layers 84A and 84B of paper. Respective indicia 86 and 88 are formed on 
the paper layers. When used in an indicia detecting system as shown in FIG. 1, 
the aluminum layer 82 reflects the leaked fluorescing radiation back to the 

20 direction of the detector. It should be noted that the aluminum layer also reflects 

some of the emitted radiation toward the direction of indicia, thus increasing the 
fluorescing signals. 

Another technique is to use a black background to prevent leakage of 
radiation. The tape structure 90 illustrated in FIG. 6 includes tape 90 laminated 

25 on both sides with black ink (or paint or carbon) 94 and 96. The thickness of the 
black background is sufficient enough to prevent radiation leakage. The indicia 
98 and 100 are then placed on the surface of the respective black backgrounds 94 
and 96. In this technique, the black background absorbs umeflected radiation, 
and prevents scramblmg of fluorescing radiation from two opposite sides of the 

30 paper. Alternatively, a tape structure 110 shown in FIG. 7 includes a thin 
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(sufficiently thick enough to prevent leakage) layer 112 of black background 
between two layers 114 and 116 of tape material. The indicia 118 and 120 
are then placed on the top layer 114 and bottom layer 116. 

In an exemplary embodiment, the tape structure is prefabricated in a roll 
5 of tape material, from which are cut or slit respective tape strips in a desired 
width. The tape strips are then applied to respective sheets of the print media, 
e.g. along the leading edge. This is shown in FIG. 8, wherein a sheet 130 of a 
print medium such as a clear polyester used for overhead projection has applied 
along its leading edge 132 a strip 134 of a tape structure 136 as illustrated in any 

10 of FIGS. 3-7, with indicia formed on each side of the tape. A layer of adhesive 
can be used to adhere the strip to the print media. Since the strip is of narrow 
width, the indicia on the respective sides will overlap in a direction normal to the 
sheet in a typical application. In such an exemplary application, the indicia on 
each side can extend the full length of the strip to avoid the need to register the 

15 position of the indicia relative to the sensor. 

The indicia is applied to the tape structure by ink jet printing, or by other 
printing processes such as flexographic, letterpress, rotogravure, etc. 

In an alternate embodiment, the tape structure is not employed, and the 
indicia are applied to at least one surface of the print medium. The reflective 

20 or absorptive material can be applied directly to a portion of the print medium, 

and the indicia printed onto the reflective or absorptive material, in a manner 
similar to that shown in FIG. 3, but with the print medium replacing the tape. 
Other alternative arrangements are contemplated, wherein the print medium 
replaces the tape material described in respective FIGS. 4-7. 

25 An exemplary technique of reading indicia employs special fluorescent 

indicia placed on media with a special coding configuration, and a printer system 
with a sensor capable of reading the indicia and with mdicia interpreting 
logic capable of interpreting the indicia and controlling printer operations. 
An exemplary printing system 250 is shown in simplified block diagram form 

30 in FIG. 9. Here, the system includes a controller 252, sensor system 254, 
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carriage drive system 256, media advance system 258 and inkjet printheads 260. 
The controller in this exemplary embodiment is a microprocessor or ASIC, 
]3rogrammed to perform the functions to control elements shown in FIG. 9, in a 
manner known in the art. The controller 252 fiirther is programmed to perform 
5 an indicia interpreting function 252 A, in response to the sensor signals received 
from the sensor system 254, to read the data encoded by the indicia, and to adjust 
or set operating parameters of the printing system in response to the data for the 
particular medium 150. Thus, the controller 252 operates the media advance 
system to advance the medium 150 from an input location past the sensor 254. 

10 The seizor 254 is controlled to illuminate the medium with radiation of the 

appropriate wavelength range to excite the fluorescent ink forming the indicia, 
and to read the indicia in response to the excitation. The controller interprets 
ihis indicia using logic function 252A, and then can perform the printing on the 
imedium, taking into account the information read from the indicia. 

15 The above-referenced application entitled SYSTEM AND METHOD FOR 

CONTROLLING AN IMAGE TRANSFER DEVICE describes an image transfer 
device which can also use a print media in accordance with this invention. 

While the invention has been described above in the context of an inkjet 
]printer or image transfer device which utilizes media in sheet form, the invention 

20 can be applied to other types of prmters, e.g. printers that employ roll media or 
folded media. FIGS. 10 and 11 illustrate an ink-jet plotter/printer which can use 
isncoded transparent media as described above, but in roll form. 

Referring to FIG. 10, printer 300 includes an inkjet prmthead 302 which 
translates along a pair of slider bars 304 and 306 across the width of medium 308. 

25 [n the known manner, a controller 310, by control signals causes printhead 302 

ito traverse along slider bars 304 and 306 and to eject ink droplets onto medium 
308 which passes therebeneath. Media 308 passes over a roll 311 which positions 
media 308 accurately beneath printhead 302 for printing. Media 308 also passes 
over a cutter bar 312 which, in cooperation with a cutter 314 (similar to a pizza 

30 cutter), enables a transverse cut to be made across medium 308. 
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Cutter 314 is mounted on a carrier 316 which is also mounted for sliding 
movement along slider bars 304 and 306. When printhead 302 is moved into 
contact with carrier 316, a coupling mechanism 318 enables carrier 316 to move 
along with printhead 302 and to cut off a section of medium 308. 
5 Referring to FIG. 11, a roll 320 of transparent medium 308 is shown, 

before mounting in printer 300. In an exemplary embodiment, the leading edge 
of medium 308 includes an indicia-bearing tape 340, which can take the form of 
any of the indicia-bearing tapes described above with respect to FIGS. 3-7. 
The indicia can identify, for example, the media type and size, and length. 

10 Alternatively, or additionally, the tape 340 can be disposed along a longitudinal 

edge of the medium 308, as also shown in FIG. 11. In this longitudinal 
orientation, the indicia can identify, in addition to the media type and size, 
the remaining length of medium on the roll. Thus, at spaced intervals along the 
length, the indicia can identify a remaining length. With this arrangement, the 

15 remaining length information is readable by the printer controller, even after the 
roll has been partially used, removed from the printer, and later reinstalled in the 
printer for subsequent use. The tape can be placed along both longitudinal edges 
of the mediimi 308 to provide mechanical stability on the roll. 

Sensor 324 is positioned to read the coded indicia formed on tape 340 as 

20 it passes thereover. Data read from the coded indicia is fed to controller 310, 

which stores the data in a memory 328. Controller 310 then utilizes the data 
derived from the indicia to set parameters for control of printer 300, e.g. 
in accordance with the media type identified by the coded indicia. 

Controller 3 10 further causes roller 3 1 1 to move the medium 308 a short 

25 distance so that the tape 340 passes the cutter bar 312. Printhead 302 is then 

moved to engage carrier 316. Thereafter, printhead 302 drags carrier 316 and 
cutter 314 across the medium 308, cutting off the portion of medium 308 carrying 
the tape 340. Normal printing/plotting then occurs. Alternatively, the tape can 
remain on the medium during printing, in an area which does not receive ink 

30 droplets. 
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It is understood that the above-described embodiments are merely 
illustrative of the possible specific embodiments which may represent principles 
of the present invention. Other arrangements may readily be devised in 
accordance with these principles by those skilled in the art without departing from 
the scope and spirit of the invention. 
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CLAIMS 

What is claimed is : 

1. A machine-readable indicia-bearing substrate structure, comprising: 
a substrate having a first surface and a second surface; 

a first information bearing indicia defined by a fluorescent material 
jDositioned adjacent to the first svirface; 

a second information bearing indicia defined by a fluorescent material 
]30sitioned adjacent to the second surface; and 

means for preventing interference between a first fluorescing signal emitted 
by the first indicia and a second fluorescing signal emitted by the second indicia 
during a detection process. 

2. The substrate structure of Claim 1 wherein the interference preventing 
means includes a thin metal foil layer positioned between the first indicia and the 
second indicia. 

3. The substrate structure of Claim 1 wherein the interference preventing 
means includes a reflective or absorptive layer positioned between the first and 
second indicia. 

4. The substrate structure of Claim 3 wherein the reflective or absorptive 
layer comprises one or more of the following materials: 

Titanium (IV) Oxide (Ti02), Zmc Oxide (ZnO), Zirconium (IV) Oxide 
(;Zr02), aluminum oxide (A103), aluminum oxide hydroxide (AIO(OH)), 
aluminum trihydroxide (Al(OH)3). 

5. The substrate structure of Claim 1 wherein the interference preventing 
means includes a black background disposed between the first and second indicia. 
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6. The substrate structure of Claim 1 wherein the interference preventing 
means includes: 

a first layer of a reflective or an absorptive material disposed on the first 
surface of the substrate, the first indicia disposed on an outer surface of the first 
layer; and 

a second layer of a reflective or an absorptive material disposed on the 
second surface of the substrate, the second indicia disposed on an outer surface 
of the second layer. 

7. The substrate structure of Claim 1 wherein the interference preventing 
means includes reflective or absorptive radiation blocking materials dispersed 
within said substrate. 

8. The substrate structure of Claim 1 wherein the substrate comprises first 
and second thin layers of a substrate material, and the interference preventing 
means includes a reflective or absorptive layer sandwiched between the first thin 
][ayer and the second thin layer. 

9. The substrate structure of Claim 1 wherein the substrate is selected 
from the group consisting of: 

paper, polyester, polyethylene and polystyrene. 

10. The substrate structure of Claim 1 wherein said fluorescent material 
is a material which fluoresces energy at a wavelength within the spectral region 
Ibetween 200 and 1100 nanometers upon excitation by excitation radiation. 

11. The substrate structure of Claim 1 wherein the first indicia and the 
second indicia are arranged in an overlapping relationship. 
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12. The substrate structure of Claim 1 farther comprismg a sheet of a 
print medium, and said substrate structure is adhered to a surface of the sheet of 
the print medium. 

13. The substrate structure of Claim 1 wherein the substrate is a print 
medium, and the indicia are applied to a portion of the pruit medium which does 
not receive printed components of an image durmg a printing process. 

14. The substrate strucmre of Claim 1, farther comprising a layer of a 
]3rint medium in roll form, and said substrate structure is attached to a surface of 
\he layer of the print medium. 

15. A print medium encoded with information bearing indicia, comprising: 
a layer of a print medium; 

an mdicia-bearing tape strucfare adhered to said layer of the print 
medium, said tape structure comprising: 

a tape substrate having a first surface and a second surface; 

a first information bearing indicia defined by a fluorescent material 
positioned adjacent the first surface; 

a second information bearing indicia defined by a fluorescent 
material positioned adjacent the second surface; and 

means for preventing interference between a first fluorescing signal 
emitted by the first indicia and a second fluorescing signal emitted by the 
second indicia during a detection process. 

16. The print medium of Claim 15 wherein the mterference preventing 
means includes a thin metal foil layer positioned between the first indicia and the 
second indicia. 
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17. The print medium of Claim 15 wherein the interference preventing 
means includes a reflective or absorptive layer positioned between the first and 
second indicia. 

18. The print medium of Claim 17 wherein the reflective or absorptive 
layer comprises one or more of the following materials: 

Titanium (IV) Oxide (Ti02), Zinc Oxide (ZnO), Zirconium (IV) Oxide 
(;Zr02), alummum oxide (A103), aluminum oxide hydroxide (AIO(OH)), 
aluminum trihydroxide (A1(0H)3). 

19. The print medium of Claim 15 wherein the interference preventing 
means includes a black background disposed between the first and second indicia. 

20. The print medium of Claim 15 wherein the interference preventing 
means includes: 

a first layer of a reflective or an absorptive material disposed on the first 
surface of the tape substrate, the first indicia disposed on an outer surface of the 
first layer; and 

a second layer of a reflective or an absorptive material disposed on the 
second surface of the tape substrate, the second indicia disposed on an outer 
surface of the second layer. 

21. The print medium of Claun 15 wherein the interference preventing 
means includes reflective or absorptive radiation blocking materials dispersed 
within the tape substrate. 

22. The print medium of Claim 15 wherein the tape substrate comprises 
Fkst and second thin layers of a tape material, and the interference preventmg 
itneans includes a reflective or absorptive layer sandwiched between the first thin 
layer and the second thin layer. 
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23. The print medium of Claim 15 wherein the tape substrate is fabricated 
from a material selected from the group consisting of: 

paper, polyester, polyethylene and polystyrene. 

24. The print medium of Claim 15 wherein said fluorescent material is a 
jTiaterial which fluoresces energy at a wavelength within the spectral region 
between 200 and 1100 nanometers upon excitation by excitation radiation. 

25. The print mediimi of Claim 15 wherein the first indicia and the second 
indicia are arranged in an overlapping relationship. 

26. The print medium of Claim 15 wherein the layer of the print medium 
is a layer of a transparent or clear print material. 

27. The print medium of Claim 15 wherein the layer of the print medium 
is in sheet form. 

28. The print medium of Claim 15 wherein the layer of the print medium 
is in roll form. 

29. A method of reading data encoded on print media, comprising: 
providing a layer of a print medium having an indicia-bearing tape 

structure adhered to a surface of said layer, said tape structure including 
a tape substrate having a first surface and a second surface, 
a first information bearing indicia defined by a fluorescent material 
positioned adjacent to the first surface, a second information bearing indicia 
defined by a fluorescent material positioned adjacent to the second surface; and 
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means for preventing interference between a first fluorescing signal emitted 
Iby the first indicia and a second fluorescing signal emitted by the second indicia 
10 during a detection process; 

providing an image transfer device having a light source for illuminating 
ithe tape structure and a sensor for detecting the radiation emitted by the indicia; 
and 

illuminating the tape structure with the light source and detecting the first 
15 fluorescing signal emitted by the first indicia without interference from a second 

fluorescing signal emitted by the second indicia. 

30. The method of Claim 29 wherein the layer is in the form of a sheet. 

31. The method of Claim 29 wherein the layer is in the form of a roll. 
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TECHNIQUES TO PREVENT LEAKAGE OF FLUORESCING 
SIGNALS THROUGH PRINT MEDIA OR INDICIA TAPE 

ABSTRACT OF THE DISCLOSURE 

A substrate structure encoded with information bearing indicia includes a 
substrate having a first surface and a second surface. Formed on the first surface 
is a first information bearing indicia defined by a fluorescent material. A second 
information bearing indicia is defined by a fluorescent material positioned 
adjacent to the second surface, the second indicia and the first indicia in an 
overlapping relationship. The substrate structure includes apparatus for 
preventing interference between the first indicia and the second indicia during a 
detection process. The interference preventing apparatus can include reflective 
or absorptive coatings formed on the first and second surfaces of the substrate, 
the first and second information bearing indicia positioned on the respective 
reflective coatmgs, a thin metal foil layer positioned between the first indicia and 
the second indicia, or a black background disposed between the first and second 
indicia. 
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PATENT APPLICATION 



DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



ATTORNEY DOCKET NO. 10991745-1 



As a below named inventor, I hereby declare that: 

My residence/post office address and citizenship are as stated below next to my name; 
I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 

TECHNIQUES TO PREVENT LEAKAGE OF FLUORESCING SIGNALS THROUGH PRINT MEDIA OR 
IND I CIA lA l 'L 

the specification of which is attached hereto unless the following box is checked: 



( ) was filed on _ 
Number 



as US Application Serial No. or PCT International Application 

_ and was amended on (if applicable). 



I hereby state that I have reviewed and understood the contents of the above-identified specification, 
including the claims, as amended by any amendment(s) referred to above. I acknowledge the duty to 
disclose all information which is material to patentability as defined in 37 CFR 1.56. 

Foreign Application (s) and/or Claim of Foreign Priority 

I hereby claim foreign priority benefits under Title 35, United States Code Section 1 1 9 of any foreign application{s) for patent or 
inventor(s) certificate listed below and have also identified below any foreign application for patent or inventor(s) certificate having 
a filing date before that of the application on which priority is claimed: 



APPLICATION Nl 



PRIORITY CLAIMED Ul 



Provisional Applicatior 



APPLICATION SERIAL N 



FILIMG DATE 



U. S. Priority Claim 

I hereby claim the benefit under Title 35, United States Code, Section 120 of any United States application(s) listed below and, 
insofar as the s.ubject matter of each of the claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States Code Section 112, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, Section 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 



FILING DATE 



idmg/abi 



POWER OF ATTORNEY: 

As a named Inventor, I hereby appoint the following attorney(s) and/or agent(s) t 
business in the Patent and Trademark Office connected therewith: 



prosecute this application and 



Customer Number | 022879 | 


Place Customer 
Number Bar Code 
Label here 




Send Correspondence to: 


Direct Telephone 


Calls To: 


HEWLETT-PACKARD COMPANY 




Intellectual Property Administration 


Larry K. Roberts 




P.O. Box 272400 




Fort Collins, Colorado 80528-9599 


(949) 640-6200 



I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
With the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 



Full Name of Inventor: Said Zamanl-Kord 
Residence: 



San Diego. California 92178 



Citizenship: \tQx\ 



Post Office Address: P.O. Box 27152, San Diego, California 92718 



Date 

Page Two For Additional Inventor(s) Signature(s)) 



DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION (continued) 



ATTORNEY DOCKET NO . 10991745-1 



Full Name of # 2 joint inventor: 

Residence: 

Post Office Address: 



Dale R. Davis 



Poway, California 92064 



16505 Wilderness Road, Poway, California 92064 



inventor s signatur 



Full Name of # 3 joint inventor: 

Residence: 

Post Office Address: 



Craig S. Huston 



inventor s signature 



Bayside. California 95524 



P.O. Box 55, Bayside, California 95524 



Full Name of # 4 joint 

Residence: 

Post Office Address: 



Inventor's bignatur 



Bruce E. Mortlund 



Oceanside. California 92054 



2287 Dunstan Road, Oceanside, California 92054 



Full Name of ft 5 joint 

Residence: 

Post Office Address: 

Inventor's Signature 



•: Kenneth J. Knight 



Oceanside, California 92056 



3570 Lookout Ct. #504, Oceanside, California 92056 



Full Name of # 6 joint inventor: 

Residence: 

Post Office Address: _ 

inventor s signaiure 

Full Name of # 7 joint inventor: 
Residence: _ 
Post Office Address: _ 

inventor s isignaiure 

Full Name of # 8 joint inventor: 

Residence: 

Post Office Address: 

Inventor s signature 



(Use Page Two For Additional 



or{s) Signature(s)) 



